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The Effects of Topical Glycolic Acid on the Expression of Epidermal
Cytokines and Epidermal Calcium Gradient of Hairless Mice

Joo Youn Ko, M.D., Se Kyoo Jeong*, Seung Hun Lee,

M.D.*, Chang woo Lee, M.D.

Department of Dermatology, Hanyang University College of Medicine, Seoul, Korea,
Department of Dermatology, Yonsei University College of Medicine, Seoul, Korea*

Backgroud: Although the topical application of glycolic acid (GA) could possibly exert some
effects on the normal epidermal permeability function, the exact effects and its mechanism of action

have not been well documented.

Objective: This study was conducted to investigate the effects of GA on the expression of

epidermal cytokines and to clarify its chelation
known to control the secretion of lamellar bodies.
Methods: After topical application of 70% GA

effect on the epidermal calcium ions, which are

aqueous solution on the flank of hairless mice, the

expression of epidermal IL-1¢ and TNF- o was assessed and the change of epidermal calcium ions

was evaluated.

Results: The results could be summarized as the following: (1) real time reverse transcriptase
polymerase chain reaction and immunohistochemical staining studies showed increases in mRNA and
protein expression of epidermal IL-1¢ and TNF-g; (2) the GA reduced intracellular calcium ion
concentrations in vitro and resulted in the loss of epidermal calcium gradient in vivo.

Conclusion: These results suggest that, like iontophoresis or sonophoresis, GA could influence the
skin’s barrier homeostasis, possibly by lowering the epidermal calcium ions.

(Korean J Dermatol 2004;42(3):290~299)
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Table 1. The sequences of primers and probes

IL-1a

TNF- o GAPDH

Forward primer 5’-attcggatcagcacct
5’-ctectececgacgagta
5’-aggatgtggacaaacac tatctcag

5’-ccacttggttaaatgacc tgcaac

Reverse primer
Hybridization probe (FL)
Hybridization probe (LC)

5’-ccgatgggttgtacct
5’-ggactccgcaaagtct

5’-atcccagagctgaacg
5’-gaagtcgcaggagaca
5’-tggcctteegtgttectace
5’-caatgtgtccgtegtggatet

5’-cccgactacgtgetect
5’-cccacaccgtcagecg

AHEE L glom, dutA o R FREEGo] X A
el 324 BE, £2, A3z BRE0C o 2 8
zuv ol 714 £8 A45E 229 alpha hydroxy-
acids (AHAs)E ZgZold ZHEMEETe A4L os
A7l A EE #Z99 AdHEE A7 4d 88
282 ' Asd W xadz ndde E7t H
t} 2 (glycosaminoglycan)e] ZF7} 5& 2 & vtxn
FAA LT, 2 AHAsE ol2|d ZA &g o9
d S F3H JlFdx ¥ nAe AR g,
22 A7 mEd AHAsE ZTAhH oz TEIPES o
73 3 1) <= §-¢= 4] (transepidermal water loss, TEWL)%-& &4}
gRo Mot vlmstd FrhEA] @out HAEwAY #
Zo A ZHA A (lamellar body)e] V] E F7MA1710 1 &)
QATH®. = AHAs7L Zfol &% Z g o] Eslchelation)
3t FRE WA ¢ drke B3 EAE E
Nz QAo FAEEEH AHAs £Yo] ZI ZAfFole
Exe WItE JMAE £ dde el AAE B A
ey olx7lx AHAsH Rl SlxE I
2 A7) dd W a7 FE5F AF ol

At2HE 7Hg I EAQ AHAs AAQl GASl TAEX
7b B3 AlelEFRQL 2 2 o] #F ol V&7l
of mAlE FEFd thall AW EI o|E FI HFFE
3 GASl ZHE71AE Lol &) ol & 8 ¢
A 70% GA &9E F-2AF (hairless mouse)e] v F o] =
EF F, A7) wE TEWLS] WH3E MAuHEoki AA
T HAANELE FHELD Y-S (real time reverse transc-
riptase polymerase chain reaction, real time RT-PCR) ¥
4 23 3} 54 A (immunohistochemical staining)-& F3§ X3
W IL-1¢ ¢ TNF-o 9] 2d = ¥g #@dsiye. a2z
2o #ZgolLd dE GAS #&E WHIr] §5hd
WiFe ZAILHNEE o &3t A|FHAW(in vitro)ol A
AEY Zgole = WUSE FHH 1, AANGn vi-
vo)oll Al calcium ion-capture cytochemistryE *]3]&}e] GA

=X gul dgold 71&v]e ¥MEE #EaA

s 3 ol
1. MBSE ¥ B

AZ 812539 4 R A # (female hairless mouse, Hr/
HME T EFAIEE AL F 4o Algsiih

GA%E Sigma (St Louis, MO, USA)A 718, 70%
FE(PH 057 HE8 FR5ol 343te] Agstnh

2. Y

FRAF O wjFo 5 WEE AMESY 70% GA &
HE o 2-33) E=Ea 28 Fo 10% GAFAUYEF
#dow FIeAY BEE AAT F g3 e 4Y
< Y3t

1) TEWLS| Bislpg

AWLE 25T, ANEE 50-60%9 &g 2Ao)A
4% chloral hydrate® H7}Ulol] FAlSte ERAHE ul3H
A7 2.1, Tewameter TM210® (Courage & Khazaka, Colo-
gne, Germany)& o] §3to] TEWLE AX NA% HF 1
A3 HA F 3,6, 12, 244 7ol ZHEE T

EAA folAdL Student’s t-testE ALt} HA|B o
o, FFEL 005 vgtez sy

2) EOjL AIOIE7Iel WdEo| Halaat

Ede =3 FoA Mz Ad € AF g3 3,
6, 24X13F & AHI 2L o] &dt] FI tiEE A
ol E7}¢1Q1 IL-1 ¢ 8 TNF-gol| th3} real time RT-PCR#
Bz gatg e Attt

(1) Real time RT-PCR

O RNAS] & ¢ A&

Z3A & 942 2 F 10 mM ethylenediaminetetraacetic acid-
phosphate buffered saline (EDTA-PBS, pH 7.4) £ -8 o] &
gta] 37TolAM 354583 vbgAlA BEFEE R,
TRIzol® reagent (Gibco BRL. Grand Island, NY, USA)E
ol gate] Eel®l E¥ A A RNAE Fdth o) %
333 & A (UV-Spectrophotometer; Pharmacia LKB-Ultras-
pec, IL, USA)E o] 83l ¥2]E RNAY & =33l
I OE AEe Arestdh

@ oA Al(reverse transcription)dt-g-

RNA PCR kit Ver. 2.1® (TaKaRa Shuzo Co. Shiga,
Japan)& o] 83t} HuoAM Ke]F mRNAo] g oA
Abdb-e- A#E Algetg ). 1 uyg mRNAE oligo-dT primer
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9} 0.25units/ul. ¥ 9] reverse transcriptase® A}-8-31Y 11,
PTC DNA engine system (MJ] Research. Inc. Watertown,
MA, USA)o A HAAL 9h-g-& S8 35t

Q@ FFELAYE

LightCycler Probe Design Software® o] &35} 2}z}g)
Al SE 2 (primen)¥} &4 x}(probe)& Table 13 o] A7
I, A BTl Fe] o] & FFetr] st AN
Z-A #3220 glyceraldehyde-3-phosphate dehydrogenase (G
APDH)E ©] &3l 2z} Al5orae Alo]E7}9] mRNAS
dEd #FE FFsdnt. FRHEANLSL Ligh
Cycler-FastStart Master Hybridization Probes kit® (Roche
Diagnostics GmbH, Mannheim, Germany)& A}-83}o] Light-
Cycler” ol Aastgict. d@ATE Zzhe] Aol
%74% AL (crossing point)el] S FEE ZZ 3 S (cycle
numben) & o] &3t} A 4bslg )

(2) B =2 g8t A

%Z2& d& ZA OCT compound (Tissue-Tek®)& o] &
sto] Evfstz 60TAM WY& HaAd 23-& Jedur)
g ol&3std ¢ S5ume] FAE €3] poly-L-lysine
(Sigma Chemical Co. St. Louis, MO, USA)2. & 23 &
3 ggol=d] ¥ F B4 FolM 1A AR
1 pH 742 ZH ¥ PBSE o| 838t OCT compound& |
A F 4To| A opM|Eo) A5G} 0.03% H,0,.8 &
#& PBSo| 5EZF 9HEAIA WAA 43l E L (peroxi-
dase)& A A3tH 3 avidino] HFB fluorescein isothiocy-
nate (Vector Laboratories Inc., Burlingame, CA, USA)E o}
&3t 71E ZAW 9 biotine]l AFAAT 5% B A
o °F 2083t ¥rgAIZl & Zb7 1:500, 1:3002.8 3 A
IL-1eol thd 12k ZA|(rabbit anti-human antibody; Santa
Cruz Biotechnology, Santa Cruz, CA, USA)9} TNF- ¢ 9]
g 12 3| (goat anti-mouse antibody Santa Cruz Biotec-
hnology, Santa Cruz, CA, USA)E A &ox] 1A]7} ¥Fg-4]
Zth o] F IL-1e9 23 3] biotino] AFH swine
anti-rabbit IgG (DAKO, Carpinteria, CA, USA)Z} TNF- ¢ 9
22} A<l biotine] Z3FE rabbit anti-goat IgG (DAKO,
Carpinteria, CA, USA)E 7}z} 7}8le] A &olA] 3083F ut
SAAY HAFHoR AN ELIE REAY  streptavidin
(DAKO, Carpinteria, CA, USA)o| 3087 ulgA]7) 1 3,
3’-diaminobenzidine tetrahydrochloride (DAKO, Carpinteria,
CA, USAYE 7}ate] AZGAIZLE FAEE AlZl &, Ma-
yer’s hematoxylinell 10%7F =< 48l Canada balsam <

2 Byt FedvjAdoz gFsigh
3) HMEUW =012 s ¥ EOUY =012 787
9| Hs} ma

M) AEY ZHolL FES Z3PF

O ZHAg9NE H g

FEAAE JYANL F FA AR E i, A
E3A A g W2hA7] bovine serum albumin (BSA)-E
Egeta 9l HCO™free £o] Y1 7158 ¢ we
Azt el SatA 9 Ay AAzFezRE EHE A
Attt B9 E AA g vHNEHES wE T dyE
& =X A ¥ Psiliconized flask)e] B-& F 60 UmLe]
collagenaseE X3l 1 U+ 15mLe £HL o] A|F T
Wi AESHA 100% AAE FFEEA 37CE Asn
S+ shaking water bath &olA dAFF &5 82 TE] =
BA IARE Ft vt wge] B ¥ 2AAUL
collagenaseE X 31X @& &do &2 33 He T SmL
Aoz zAAUE A W EEls 1 nylon-meshE
o e AXEL dHEsAT o AFL 33 W
Balo] dojzl AXES 3mLe &0 ¥u AHALstd
Mg FEEAD

@ M EW Fura-29] %3 2 ZAgo)L Fxo 23

dd AP PANE 3mLE TEetn e 299 3
FEL7 2uMe] HEE Fura2/AMS Y3 A 204 30
B B ALE AFHEA AEU FHA7 F, HEP
ES-buffered -£-28(130 mM NaCl, 45mM KCl, 1 mM NaH,PO,,
ImM MgSO, 15mM CaCl,, 10 mM HEPES-Na, 10 mM
HEPES free acid, 25mM NaHCOs;, 10 mM D-glucose, pH
749 H0,8 ¥1 £% 2mLe £E8 ZelFAAM Ax
el Zgole Fre] ¥gE 233

AX Zgeole =8 7] A8t TR (ex-
citation wavelength)2 340 nm¢} 380 nm7} DEF T E &3
A1 % 97 (emission wavelength)& 510nm7} HE2 3}
gon, Wate] ke Grynkiewicz 2o wab thLxt 7o
A et gl b

[Ca™]i = KD * Sa/Sel(R-Rumin)/ (Rmax-R)]

oltf Kpi= Fura-29] Kp g, R& 23 340/380 fluo-
rescence M| &, Run 2.5mM EGTA®] 483 PCI2 A]
¥ 9] 340/380 fluorescence B] & Zt(Fauo/Fiso), Rmmi 25 IM
ionomycinel] ¥+g-3F 340/380 fluorescence WH])-& 3k, Spi=
Rmin®) 380 nm¢] FF} gk, 281 Swr Rmax uf 380
nme| 3378 Vehd

(2) Calcium ion-capture cytoc:hemistry24

23 & d& ZA] 2% glutaraldehyde, 2% formaldehyde,
90 mM potassium oxalate 1.4% sucrose® FAE 1%
ol 4C YAz BE#stm, 247 Fo] 2"L 05
mm’eZ AAF g &2zt AN Fm aeY B
WA nAA A g nFde AAsn 27
€ YAl 1mL OsOs (4%)$+ 3ml potassium pyroantimonate
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stock §A(2%)o] EFE FnFdo @o] A9 dlA
A1 Bt FaAgEY olF RE F33 ZASE Y
FH(pH 10.0)9) 1083t $=4]3F ©}-& 0.1 M cacodylate
bufferz2 1087+ 751 50%, 70%, 95%, 100% o &b 2
24zt dadtden, F44Q Wi o2 epond] EujA|7)
F AAdAsle] H42 w4 o] uranyl acetate9} lead citrate
2 M8 ¥xn SRz Aen FIAE AEE
T3

2 o
1. TEWLS| ezt

70% GAE °]&-3to] E3uta&S AP F 2447
b @AY A}, FIAle] AHE ol ¥l #BAIgle] TEWL

40.0 =0

I —&— GA 70% + Neutralization

©

‘E 300

E 200
100 EMM
00 - ' T v —

Baseline 0 3 L] 12 24
Time (hrs)

Fig. 1. The changes of transepidermal water loss (TEWL)
value in 70% glycolic acid (GA) treated group (N=10). Note
that use of GA solution did not affect the TEWL changes.
All data show p>0.05 with two-tailed Student’s t-test.

Time (hr)

24

Immediately
after treatment

Control
1 1 1 1 ] J
11 3 6 9 12 15 18
Relative quantity

A

Ao lojA FATH o folF WEE JeEhA @
2keh(P>0.05; Fig. 1).

2. EI|LY AIO|E7}Q! ez o| Bist

Real-time RT-PCR A # A3}, 70% GAE =¥ F IL-1
@, TNF-@ 2] mRNA <fe] ZFr7p7l sbasqlv. 538 =%
32417t A3 ¥ IL-1¢ mRNA '%&o] o} 258 Z715 R
91, TNF-¢ ©] mRNAE <F 150] Z7}8 Ho] 743 Ha
o] F7tAA S B vhFig 2).

WA z22 318 Ao E IL-1a, TNF-¢ 2] & o]
70% GAE FAHog SX3F F A3 Frhslr] A%
o] =X 641t AR Fel Zh Ale]EFIRICl W)}
Hael] o] & F 24A13t Fol PAaEHE Ao T
%A tH(Fig. 3, 4).

3. MEUY &0I2 5= ¥ ENW 28012 718719
e

Algadiel A wigd ZHAF YA ZUe ZFole v
o] wigls {|AF A}, 300 mMe] GAZ 713 & A Ey
ol =9 FAE ¥ £ YA1(Fig. 5A), | mM
CaCLE 713t 5 WA Aol vl $- M8 Axy 24
o] & ¥} 3 BEE 27do| A rkFig SB).

AANA EIWe] TFeol 71g7]|e WiE #F
g A3, #Eolee FEE FPFAA =22 FRE B
ojn 1A ZFoA Aoz FHL ¢S Hol: EF
Aol FA4AQ Lol XSt Ee =X AF 7y
U #gFolee 4R HIU AFole 71e7]7F W
3t7] AlAsta ¥ A1 F Nk A A0, £ 64
T A3 Foe HIW AFole 7177 REHoR
3 EH e A48 BYchHFig 6).

Time (hr)

Immediately
after treatment

Control |

(:1 5 10 15 20 23 30
Relative

B

Fig. 2. Real-time reverse transcriptase polymerase chain reaction (RT-PCR) for IL-1 ¢ and TNF- ¢. The mRNA expressions
of IL-1a (A) and TNF- ¢ (B) were increased in the 70% glycolic acid treated skin.
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Fig. 3. Immunohistochemical staining for IL-1¢a glycolic acid treated skin. The expression for IL-1¢ was significantly
increased at 6 hours after 70% glycolic acid application (A, pretreatment; B, Just after treatment; C, 3-hour later; D, 6-hour
later; E, 24-hour later; F, negative control stained in absence of primary antibody) (< 400).

i

Fig. 4. Immunohistochemical staining for TNF-« glycolic acid treated skin. Like IL-1¢a, the expression for TNF-g was
significantly increased at 6 hours after 70% glycolic acid application (A, pretreatment; B, Just after treatment; C, 3-hour later;
D, 6-hour later; E, 24-hour later; F, negative control stained in absence of primary antibody) (> 400).

2.0 q
20 7
1.8 ~
1.6 0.05 mM CaCl; L8 ] 0.05 mM CaCl, 1 mM CaCly
E 300 mM Glveolic acil 1.6 300 mM Glycolic acid
1.4
IE 1.4 7
—_— 1.2 4
3 g 2
- -
= 1.0 é 1.0
0.8 0.8 9
0.6 0.6
0.4 4 0.4
0.2 0.2 4
1
0.0 —T T T T Lo T T i 1 0.0 T T T T T
0 2 4 6 8 10 12 14 (4] 5 10 15 20 25
A Time (hr) B Time (hr)

Fig. 5. In vitro measurement of intracellular free Ca’* concentration. Glycolic acid inhibited intracellular frec Ca®’
concentration by the chelation effect in primary cultured murine keratinocytes. A and B: records of ratios of fluoresence at 340
nm to 380 nm (FsfFss0) from fura-2loaded keratinocytes, A with 300 mM glycolic acid loading, B with 300 mM glycolic
acid +1 mM CaCl; loading.
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Fig. 6. The calcium distribution in the epidermis treated with 70% glycolic acid. The glycolic acid treated skin showed the
loss of calcium gradient through the epidermis immediately after application and to an even greater extent at 3 hours after
application. After 6 hours, the partial recovery of epidermal calcium gradient was observed (A, pretreatment; B, immediately
after glycolic acid treatment; C, 3-hour later; D, 6-hour later) (OsO; postfixation and unstained, x 5,000).

I &

GAE v E% AHAs A4l 3FFolY o tFo x§
Hol 2P Ft ZAAA, Be, 43} 5o BHog AL
go] gtom®, 190d) o] F 2 shehulu so = 3
o] £ UM oAME TFF HztEE, =g, FNL23
2, st R, vAFE S i u$ AFIL Ae
Aoz AP AHAs7L IR b P
BEF A L7 M ofx] LA A goy, ®Ie} 2
o Ztzt M2 & 9ES vA e Aoz Ko §
o] 7%, AHAE B FoA AP ANEEI] 43
< 43N 7T 2L By AAH3lE 2T 7
A& 2go] gdon, o2 HH L Food u|PAAAHo
2 YR ZASE FAsshe Ao gejr UoptE,
TS e g3 EdEe ndde] F/be HoggA

(glycosaminoglycan)®] %7} Ho] Bong u} g} o
g HZ SRFYd v G B BadAM GA9
TAEE ZtAZe L ee doy Ay v%
< YEhlle TEWLES F7HA71A gon, ujagzite]
229 AR} ML ZStA] FomA m gy =
o] AFQ B FHaAe ¥Hle FAAGn LE
SHATH™. ol GAZF ¥R b= Fado] TEg R
24 EFEAMe ZAZe AA ofd tE 7AL =
3 o]Fojd Fx & Aolzte FHE 7HAA it
old] d7Ale & A4¥E 3 GA =X ¥ dojue 73
FAMZAN RHEHE 7 AEHQA Alo]EFQIQI IL-
la %t TNF-e 9] 23 9 ZgolL 7|87 Wl uls
Aby B gk},

HZ Ao 93l IL-1eY TNF-q 9 322 Alo] EF}
A9 F77F B FAE fEste FAHA A5z 28
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th&ts Rk 2] A28 A35 20043

dotn ¥ada o @9 Ry 34 &4 %
I AlolEFIQI9l  TNF-¢, -1, IL-lre, IL-1B,
GM-CSF &9 mRNA <o) Zr}sivlm EuHa glon
TE ol mRgEel Eao] AlolEFlole] Hulg Z}
AMA BHF5AE FE3dE AL AT a8y olE
TINF-¢o, IL-1@, IL-1re 2] mRNAS] Z7}7} TEEE 3}
o o3 HARAA s JAHA ¥ Aoz By
Aom™ mabd TEWLS Wstnchs Fyaas A
ol Aol EFMQl B} 2AHE Rez MzEm )
HEF o] 4% 8 ¥ (iontophoresis) & T RAIZ 9] TR A
okl FRGE e EAglel Y BFole v]ev)w
€ WA AFNA" B IL-1a, TNF-o, 283
TGF-po] LAZ717E AR mEFe e &i}HTE
ol 71€71el W3s)t Alo|ESl dde] HHgA o
2 2gFel wEAd vk ok B A7AT, GA EX ¥
TEWL®S] Z7igle]l EoW IL-1¢ 9 TNF-2 2 mRNA g
57t @A FEoMe HAZE BREUD, of
€ %3 GA7} TEWL ¥i3le 2g8A g 3= ¥y
S fEEAAY Fe ®EuU ZHole v]er)9)
e fEdtd FY AIEAAE HIAAE sbE
#HA% 4 AATh EF ol B dFH AEH GA
7b W Ale|ERle] F01E B R Z4L §w3)
a1 dx ARYLE 29T 2 e AAdgE AL 9
] ghc},

ARFHo M d&E FPsle AAF L T IR
F8 THALELRE o|FofA glen, o] F sty ©wy
A2 o]Fol7 ZHAANFoly & tE shie AT}
AT, A7 ] Aol oatd olE F ZE4)
E Ade] AP oz A Fd g 2a%
Aoz ARsn Jov ol YrRE ZAZT 7Y
Z Alelol A FwAae] A X )R Z(exocytosis)ol] o8] Al
Aoz Ruldng ¥ gnauie] &aew ol e
oA #H7F Fukete o] AEAHL FEsn
ZEAITIE A WA whgols, AR AFEd s}
d ZIWe AeirkA| QAALE, 53] ggolLe] AAYA)
9] W E AFH dte Mg F83 Az Agm
ATE olg FAwrAas AN HZ g Ar2
oA g HI ol g9 WIvtezw gy
FEgd L A F Ugel RuEHYgen 2w
£.%] (sonophoresis)”’ % o] 24+E ¥ mrAwe &=
dglol AW ZEelE 7grle 24L zysld 23
aAle] FHE F/MA0E Ras gl o] d1E9)
HE2d ggole] Wyt Ry &43 FasiA 2
gadel wE BHE NHeE Aow Hol oo

o

ox & r}‘)' i

A

o

-

FH2A Eule] 2HAAE YA€ty syt
Ae 3R o Zgoley LYolE IAPEL o8
AE FEE AYD len, H2 Wange? olegld &
HE F3 GAZF E9ulo] Zgolee AATo 2N T
ol 718719 WEE 2T £ Uvks LS AAF
v otk I FAEXH AHAs7L ZHolE EdE K3
cadherin® & N IAFEARRE HHol 2L A A5ty
B ZFole FEE gAY 4 A =3ty
of Eggs fudvtn Ruatgdel. =3 o)ejg
o] &9 Zae EIAM NEPLL Fsn B A
dAHe 2N AEA FAHE MTEC o7 N&En uw
2 A3 Feol Hols AYE HATm dhon, o
T AHAso| Abgo] mRwsl g P Wxld =go| Hrhs
71E9] A4S HTHE 5 UL Aolghn PPN B
7oA E olE8Hozd AAEHAY GAS LHole 2
dolE A7 AldEY e AAYAME ZAsER
#3037l s Al@HUN ZBgole wrdsiy W
A Whgdte HMERQY Fura-2/AME o] 83 AL
FPstg 2%, AAHIA calcium ion-capture cytochemi-
stryE AlSAT. 2 A3 GAd 93 AT
ggole ¥=9 a2 % EIAY BHoL Jevle A
Ho] BAFYT. ol GAV} o] 2adF aoll} 2e3g
B3 FAFEHA TEWLS] Z7bgo] glol= Zwu) 2ol
2 718718 ¥ £ 3le AAZ Zeee gl
Ao, &A 7l&d B Alo|E7LQ) Mg}l Dgole
71€719) 242 Q8 HAYF AYS ¢ F AU £33
ol#HF GAY EAY Lol LY o|EE oM AT
E%x YEhd GA FAEE ¥ TEWLS Wslsin @
oy FHRAHY BHlE FoPtE AMES dud 4
AE 71de]l # ¢ & AHolth

d7ate B AFE Fdlod GAZE Z3utdAza A}
OBl wde F/tE Bl IRAAYL g wl
ohvzt, te guvAEnE 28 el 753
&l glol= BIY #AFol 71879 WzeE zu
T e AAYE HAE & AdeH, ol 2AZ I3
ARG E 23 = U AAzA ] GA Abg 7}
TAE I + Ut

<y
Q
e e

‘.4

3 B

GA®l Z2EX7L Fu) AlolErel @@ @ Eoy
A% ole 71871 AL Yol tal Avnum ol
B3 SRAEel @ GAS H§/1HE Pojrs] Ay
2 TN BB 2e AES 92 5 AN
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1. 70% GA €98 FaHog X & UAF
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